Although antidepressants have been used in the treatment of affective disorders for over fifty years, the precise mechanism of their action remains unknown. Treatment regimens are based by and large on empirical parameters and characterized by a trial and error scheme. A better understanding of the mechanisms involved in antidepressant drug response is of fundamental importance for the development of new compounds that have a higher success rate and specificity. In order to elucidate the pathways involved in the action of antidepressants, we wish to identify brain areas, cell types, organelles and molecular pathways that are targeted by antidepressant treatment in mice. Overall, mice are partially metabolically labeled with a 15 N diet, mouse brains sectioned and then processed for either MIMS or tandem mass spectrometry proteome analyses. For MIMS analysis, 12 DBA/2Ola mice were fed with 15 N enriched diet ( spirulina, 15 N, 98%+) for 7 days, metabolically labeling the entire animal proteome with 15 N. 6 mice were treated with paroxetine and 6 mice with control vehicle. The hippocampus was dissected and embedded. Thin sections are analyzed with MIMS. Mosaics composed of hundreds of individual MIMS images (tiles) are created using OpenMIMS (Image J plug-in) and Utah Nrrd Utilities (unu). This generates many adjacent images on a tissue section and allow us to analyze areas of over 1 mm 2 at a resolution on the order of 100 nm. Thus we obtain a global analysis of protein turnover in the hippocampus dentate gyrus and in the Cornu Ammonis (CA) regions together with a subcellular analysis in the granular cells and others.
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CONCLUSION:
MIMS technology allows one for the first time to delineate antidepressant effect on protein synthesis in the brain at single cell and organelle resolution. This cannot be achieved with any other brain imaging technology. It will help identify pathways pertinent to the antidepressant drug response. Support Vector Machine segmentation will greatly help to reduce the immense amount of data. a.
b.
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